A total of 33 cases of cataract found in cultured fishes were studied by the histologic method.
The first herd occurrences of cataract in cultured fingerling trout in Japanese trout farms were reported in 1971, which broke out in rainbow trout (Nagano Prefecture) and in "amago" (Gifu Prefecture) . Since then, the loss due to cataract has increased year after year. Tashiro et al found in a comparative test on the growth of "amago" in 1974 that cataract occurred frequently in the groups fed with two out of the four commercial feed products which they used, but did not at all in those fed with the other two (Table 1 ). The loss caused by cataract in the fingerlings of salmonids such as rainbow trout (Salmo gair dneri), "amago" (Oncorhynchus rhodurus), "yamame" (O . masou-land locked type), coho salmon (O. kisutch) and trout salmon (O. nerka) is at present spread all over the country.
As shown in Table 2 summarizing my investigation and the unpublished reports of informed co-operators, the occurrence of cataract may not be ascribed to feeds alone, because nine main Japanese feed products are in use in farms suffering from the disease. According to the unpublished report of an informed feed company, the occurrence of cataract is seen all over the country in salmo nids given the feed product of the company (Table 3) . It is not difficult to presume that there are many undeveloped cases. We cannot but say that there is no definite evidence now as to the cause of cataract in the fingerl ing of salmonids.
There are two other reports on cataract of cultivated fishes, i.e. Sato's report of 1975 on cataract caused by a fluke parasitic to the eye ball of rainbow trout and the present author's unpublished report on the rare occurrences of cataract in cultivated fingerling yellowtails (Seriola quinqueradiata), the cause of which remains uncertain yet.
The present report deals with the outline of histo-pathologic observations on the lesions of lens of fish eyes in these cataractous cases. I solicit your advices and comments concerning the etiology of this abnormal condition. 
Results
The normal lens is divided in structure, from the surface to the center, into capsule, subca psular epithelium, cortical zone (cortical layer and intermediate layer), and nuclear zone (Fig. 1) . The lens capsule, as seen with the ordinary light microscope, is a structureless membrane. The lens epithelium is a single layer of cuboidal cells covering the anterior surface of lens, immediately beneath the anterior portion of the capsule (Fig. 1 ). Nearer the anterior perifery, the epithelial cells are smaller and more cylindrical, with spherical nuclei. At the equator they are more columnar in shape, and their nuclei increase in height and stain more intensely. At the equator the epithelial cells elongate to form new lens fibers. Namely, these cells which are elongated toward the equator are transformed into flat tened, and the nuclei lie in the superficial part of the lens, in the lesion where the transfor mation of the cells into lens fibers takes place. Posteriorly the lens cells is in direct contact with the lens capsule. In the lens formation, the fibers which are formed first are overlaid by those which are formed later. This results in fibers being arranged in cortical zone. The cortical zone is composed lens fibers (cells) arranged in layers called lamellae. The young lens fibers (cells) have a smooth border and a large oval or slender nucleus, and the older ones have serrated edges and have lost their nuclei. In a cross section the elongated super ficial lens fiber has the shape of a six-sided prism (Fig. 2) ; one row of cells fits neatly into the sawtooth-like edge of the other fibers which site side by side. In the central part of the lens the arrangement of the fibers becomes more irregular, and the more deeply placed fibers degenerate and harden. This region is known as the nuclear zone.
The cataract lens looks whitish and cloudy to the naked eye (Fig. 3) . Lenses with slight cataract are cloudy in the center in general, but those with serious cataract are cloudy all over. Although pathological changes in the cataract lens are not independently observed in each of the substructure, I have just mention ed, I will summarize the observation for each substructure just for convenience.
There is little change in the capsule. Oc casionally the lens surface becomes irregular and rough and the capsule is thickened. The major abnormalities of the epithelial layer observed from anterior to equator are de generation and abnormal proliferation. Two different patterns of abnormal proliferation are observed. In one case, the proliferation is a simple hyperplasy of epithelial layer in general (Fig. 10) . In the other case it proce eded towards cortial layer. The latter case is commonly observed while the former was rare. In the latter case, that is, the proli feration towards cortical layer, we found two different types of changes; one with a regular array of cells resulting in glandular structure (Fig. 13) , and the other with an irregular array of cells accompanying granular degenera tion, hyaline droplets degeneration and col loidal degeneration, leading to transformation into bladder structures (Figs. 6 and 7) which eventually result in eosinophilic edematous necrosis or liquefaction.
Atrophy, hypertrophy and abnormal proli feration are the unsound changes observed on lens cells in the posterior portion of cortical zone. These changes cause various types of degeneration of the lens cells and result in the final necrosis. In typical cases, lens cells first suffer from abnormal proliferation or hypertrophy (Fig. 8) , then the unsound cells undergo eosinophilic granular degeneration and balooning processes, and finally they reach the edematous necrosis (Fig. 9) . The regressive processes due to those of the cortical zone itself are characterized by the disappeara nce of the basic fibrous structure. The disap pearance of fibrous lamellae represents lique faction of the cortical zone, which will disturb the normal transport of the metabolite to the nuclear zone, with the consequent inhibition of nucleus preservation (Figs. 8, 10 and 12) .
The major morphological changes of inter mediate layer are as follows; randomization of fiberarray ( Fig. 11-A) , glassification or elimination of fibers (Figs. 6-9 ), erosion of layers or fragmentation of fibers ( Figs. 6 and  7) , formation of interfibrous cleft (Fig. 11-B) , and eosinophilic degenerations .
In the nuclear zone of the cataract lens, the following changes are observed; disarray of fiber structure (Figs. 4 and 11-A) , eosinophilic degeneration or elimination of fibrous struc ture ( Figs. 8 and 12 ), vacuolar degeneration ( Fig. 10) , appearance of needle crystal and eosinophilic fibrous degeneratives all over (Figs. 4 and 5) , stratification of eosinophilic fibrous degeneratives (Figs. 6, , and morganian cataract in which the nuclear zone floats in the liquefied cortical zone (Figs.  8, 10 and 12) . The lens cataract that accom panies the above noted proliferation and lique faction will proceed to morganian cataract, which I will describe above.
The twenty six cases of cataract among cul tured fingerling salmonids are summarized in Table 4 . The numbers in the table represent the number of abnormal individuals.
The cataract found in yellow tails is invari ably not serious (Table 4 ). In one case, how ever, serious bacterial inflammation in cornea and pronounced hyperplasy in epithelium were observed.
In the cataract lens of young rainbow trout caused by parasitic trematoda (Sato's materi als), we observed such abnormalities as disar ray of lens fiber, vacuole formation, cavity formation through the passing route of the parasite, degeneration and elimination of local fibers, and roughening of the lens surface ( Fig. 14) .
I found that the majority of the cataract of fingerling trout caused by unknown factors had properties of both cortical and nuclear cataract. These pathological observations gave us much information on the basic character of fish cataract. We do not, however, know the cause of cataract yet.
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